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PREFACE 



“ II n’y a que ccux qui ne font rien quinc 
se trompent pas. 35 — Favre. 

This little book is a practical reply to a number of 
persons who repeatedly ask the writer for some 
information on the Geology of Sydney and the 
Mountains. The only possible reply has hitherto 
been to refer them to a number of reports buried 
away in Blue Books, or to scientific papers scattered 
through the proceedings of various learned societies. 
Many of these papers and reports are now out of 
print. As stores of scientific knowledge, they are 
invaluable, but they have not proved inviting to the 
public generally. 

In the chapters now presented to my readers, 
I have done little more than collect some of the 
scattered information referred to \ but I may claim 
that the method of presenting the subject is my own. 
Primarily, I have considered the needs of the general 
reader, at the same time bearing in mind the wants 
of the student. The book, small as it is, would be 
impossible were it not for the labours of three eminent 
geologists, now alas ! no longer amongst us — Clarke, 
Wilkinson, and Tenison- Woods. I have also drawn 
on the writings of Mr. Robert Etheridge, junr., Curator 
of the Australian Museum, Professor David, of the 
University of Sydney, and Mr. Pittman, the Govern- 
ment Geologist. 
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Considerable care lias been taken with the illus- 
trations. They are, with a few exceptions, reproduced 
from my own photographs. In the case of fossils, 
reference is made in foot-notes to the original figures. 
Most of them have been re-drawn, but I fear they have 
suffered somewhat from the difficulty of rendering the 
original lithographs into line work. I am indebted to 
Mr. Charles Hedley, of the A ustralian Museum, for some 
of these drawings, and also for valued advice in pre- 
paring the work. To Mr. Catbels is due the credit of 
admirable reproductions of some of my own sketches. 
1 must also express my indebtedness to two of my 
students, Miss Elsie English and Mr. Carl A. 
Sussmilcli; the former read the proof-sheets and 
compiled the index, the latter verified many references 
in the list of fossils, and worked out the section (fig*. 
46) at Bundanoon. 

Finally, I may say that the book, as it leaves my 
hands, falls very far short of my ideal. I can only 
hope that perhaps its very shortcomings will induce 
someone with resources more ample than mine to take 
the matter in hand, and give us a work altogether 
worthy of the subject. 



Technical Coll eye, 

17th October , ISOS. 



J. M. C. 



PREFACE TO TILE SECOND EDITION. 



This first edition of this book was gold out in a few 
mouths, This may bo taken as a proof that the work, 
which was published with some diffidence, has met 
with the approval of tho public. It was my endeavour 
to introduce the student to a practical method of 
studying ( leology — by handling specimens, and 
examining rocks along the cliff ami on the hillside 
in Natures roofless school.” Without sacrificing 1 
simplicity, I have, when possible, given references 
to reliable sources ol information, thus in a manner 
helping the student to continue his study on a higher 
grade. 



Reference is made ropeatedly in tho text to the late 
I’l-ofessor do Koninck’s Atlas of Now South Wales 
Paleozoic Fossils, published at Brussels in 1873 . 
This work is now available in English, with all the 
original beautiful lithographic plates . 1 

I have added two new maps, and made several now 
photographs to supply fresh illustrations. In studying 
tho country west of Mount Victoria I received con” 
eider able help from Mr. H. G. Rionits, who walked 
over much of tho ground with me. When most of my 
notos wore made I learned that a map had already been 
prepared, cpiite independently, by Mr. C. L. Ball. This 
gentleman, who is intimately acquainted with tho 
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Preface to the Second Edition 



district, very kindly placed liis work at my disposal. 
The geological map now added to this volume is 
therefore the joint work of Mr. Ball, Mr. Rienits, and 
the present writer. The district coloured was selected 
as being an area easily accessible to the student, and 
one in which the rocks vary considerably in age and 
character. The map facing the title page shows the 
position of a number of igneous dykes around Sydney 
of which no record has hitherto been published. 

Some friendly critics have found fault with the 
disposition of the illustrations, pointing out that the 
figures are not always on the same page as the text 
referring to them. Geological pictures of general 
interest, illustrating many principles may, I think, 
be distributed with their explanatory legend , through 
a volume such as this. 

I would express my indebtedness to Professor 
David, of the University, for reading through the 
book, making some corrections, and giving me many 
valuable suggestions which are embodied in this 
edition. For information and assistance generally I 
have to thank Mr. John Mitchell, Mr. David Wiley, 
Mr. J. M. Taylor, LL.B., Mr. A. G. Hamilton, and Mr. 
W. J. Enright. 



J. M. C. 
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In the photographs of the Igneous # Dykes the undecomposed basalt comes out 
black, as in fig. 15. When the basalt is decomposed the photographs show the 
dykes in a lighter shade than the surrounding shales. 



For the information of readers not familiar with the topography of the moun- 
tains and some other districts named, it may be well to say that — 

Mount Hay, Mount Tomah, and Mount King George are prominent basalt- 
capped hills, which may be seen in the distance from Mount Victoria and 
Katoomba. 

The Canoblas is a mountain of andesitic basalt, and an ancient volcano, about 
seven miles from Orange, and about one hundred and ninety miles west from 
Sydney. 

Mount Victoria is seventy-seven miles from Sydney on the main Western line. 
A line of coaches runs from here to the Jenolan Oaves daily. 

Molong is a town on a branch of the W astern railway line, two. hundred and 
sixteen miles from Sydney. 



CHAPTER I. 



GEOLOGY A HISTORY OF THE WORLD BEFORE 
HUMAN HISTORY BEGAN. 

AUSTRALIA HAS A HISTORY FAR MORE ANCIENT THAN 
ANY WRITTEN BY MEN — TO READ THIS HISTORY IS ONE 
OF THE OBJECTS OF GEOLOGY — RECORDS PRESERVED IN 
THE GREAT STONE-BOOK OF NATURE. 

Not long ago some strange-looking impressions were 
discovered on a block of shale at St. Peters, near 
Sydney. The block was dug from a band seventy 
feet below the surface. The impressions were 
evidently made by a living animal walking over the 
partially-hardened shale, when that shale band was 
the surface of the land. After the creature left its 
foot-print several hundred feet of newer shales were 
deposited. There is convincing evidence to show that 
these foot prints were made when the Blue Mountains 
were still beneath the waters, and before the Alps or 
the Himalayas were lifted to their proud eminence. 
But by what manner of creature were these foot prints 
left ? The impressions did not look as if they could 
have been made by any animal that living man had 
ever set eyes upon. 

Some time before, the remains of a wonderful 
“ extinct monster” were unearthed in the same quarry. 

B 
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There is nothing like it living now on earth. Even 
the natural order to which it belonged is quite extinct. 
This ungainly creature was a shovel-headed Sala- 
mander which pottered about like Fal staff in his old 
age, “ with much belly and little legs." But it 
measured ten or fourteen feet in length, and was 
as large as an ox in girth — a huge Batrachian, not 
separated very much from the frogs and newts. 
Transverse sections of its teeth show a wonderful 
labyrinthine pattern, from which these animals have 
been called Labyrinthodonts. 

In the slialos alongside are found very clear 
impressions of ferns that grew while the shale was 
being formed layer above layer. One of these ferns, 
Macro tsenuqrteris 1 (Fig. 4), was a stately plant, but 
nowhere can it be found living to-day. Here, then, 
we have evidence of animals and plants — and be it 
noted highly-organised animals and plants, differing 
completely from those now existing — having peopled 
the world before the forms around us came into 
existence. Wo have proof of amphibians wandering 
by ancient lakes, and leaving the impress of their 
huge bulk on the muddy flats. Highly-organised 
plants flourished on the edges of these lakes. There 
are ripple-marks on the shale a, Iso, left by the lapping 
of tiny waves. All this is buried down so deep that 
vast ages must have elapsed since these ferns grew, 
and since that groat reptile lived. This passing 

1 Gk. Macron, great ; tcenia, a ribbon ; pteron, a wing, a fern-frond 
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glance into those far-off days shows ii s that ovon in 
that distant past tlio sun shone for tho growing 
plants, the winds blew, and rain foil, and animals 
peopled tho earth. Long afterwards rumblings 
could bo heard, tho result of groat earth movements, 
and the rooks at more than one point burst upwards, 
lott ing loose Hoods of lava that cooled and hardened 




Kiu 1. Bondi, noar Sydney (after Solioll). 

A wavo-boftton floa-cliff, nitioli oarvod by the hua. 



into the blue-black compact rock wo cull basalt. Hut 
the volcanic fires are long since cooled, tho great 
ribbon-fern no longer lives, and no Labyrinthodont 
can bo found on earth to-day. 

Without going one stop further, wo see Australia 
has therefore a history far older than that preserved 
in written rocords. The oldest written information 
takes us back hardly more than a few hundred years. 
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Ancl our existence, as a people in a new country, 
practically begins with the century. The pages of the 
great stone-book of Nature take us far back into the 
childhood of the world. By piecing together the frag- 
ments of "strange markings” on the rocks, we are able 
to picture the conditions that prevailed long before a 
block of sandstone existed where Sydney now stands. 
The sandstone cliffs, forming the gates to Port Jackson, 
attract the attention of every observer. The giant 
walls of sandstone on the Blue Mountains are sublime 
in their magnificence. But these giant walls were not 
always on the Mountains. The sea did not always 
send its rolling billows through the Port Jackson 
heads. There was a day, long ago, when there was 
no sea there to roll, and no cliffs to form headlands. 
There was a time when the highest tops of the 
mountains were depressed beneath the troubled waters 
of a great estuary. And when they finally rose in 
their grandeur to their present height or higher, 
volcanic fires lighted up the scene of Nature's 
mountain-building. Mounts Hay, Tomali, and King 
George are the remnants of a one-time continuous 
sheet of lava. This lava rose through the neck of a 
volcano, and was poured out just as fiery streams are 
seen to issue from Vesuvius or Etna to-day. Surely 
these are glimpses of a past history, more ancient than 
any written by man. But it will be asked on what 
'proven facts do these statements rest ? The cjuestion 
is best answered by an examination of the materials — 
the rocks themselves. 
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Meanwhile we wonder where the book may bo 
found wherein all this history is recorded ? When did 
those giant reptiles, and graceful ferns, come into and 
begin to live on this earth ? When did the rivers that 
scored the mountain’s side first run to the sea ? What 




Fig. 2." Labyrinthodon restored, ventral aspect ; found in Triassio 
Rocks around Sydney. 

manner of beings were those whose remains are im- 
bedded, in countless myriads, in the various rocks ? The 
sedimentary rocks are one vast sepulchre; can we 
decipher the curious legends engraven on these tombs? 
When were those volcanic fires first lighted ? “ There 
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is no volume of man s making in winch an answer may 
be found; no library could contain the thousandth 
part of it ; but it is inscribed on the rocks around us 
and beneath our feet. They constitute the volume 
you wish to read, every word of which is written by 




i?iG. 3. Oleanclridium. 1 A fossil plant from the Hawkesbury Sand- 
stone. la. — Enlarged portion of same showing venation 

Nature’s own hand. She has kept a record of all her 
doings — kept with wonderful accuracy her diary; and 
we may read her own statement of facts more wonder- 
ful than the fictions of Arabian fancy. All uncon- 
sciously the fiery volcano has traced its turbulent 



1 Record of Geol. Sur. of N. S. Wales, Vol. IV , Plate viii. 
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history with a burning pen; the coral and the sea- weed, 
the fishes, reptiles, birds, and beasts of the olden time 
have written their life-story in the plastic rock, for us 
to read. All is recorded in them that has been done 
to bring the world from the original rude state in 
which it existed to the condition of life and beauty 
that crowns it to-day.” 



CHAPTER II. 



EXAMINATION OF ROCKS. 

PRINCIPLES OF GEOLOGICAL STUDY— MUCH MAY BE 
LEARNED FROM AN INDOOR STUDY OF ROCK SPECIMENS 
— NO STUDY OF ROCKS COMPLETE WITHOUT AN EXAMI- 
NATION IN THE FIELD — PRINCIPLES UNDERLYING GEO- 
LOGICAL SCIENCE— THE EARTH SUBJECT TO CHANGE — 
THE SOLID LAND ELEVATED AND DEPRESSED —CONTINUED 
SLIGHT MOVEMENTS OF THE EARTH’S CRUST. 

The study of a rock is not at first sight very inviting. 
On a close examination it will be found that most rocks 
can be made to tell much of their own history. Ruskin 
has written that “ there is no natural object out of 
which more can be learned than out of stones. They 
seem to have been created especially to reward a patient 
observer. Nearly all the other objects in Nature can 
be seen, to some extent, without patience, and are 
pleasant even in being half seen. Trees, clouds, and 
rivers are enjoyable even by the careless. But the 
stone under the foot has nothing for carelessness but 
stumbling ; no pleasure is to be had out of it, nor food, 
nor good of any kind ; nothing but symbolism of the 
hard heart and the unfatherly gift. Yet do but give 
it some reverence and watchfulness, and there is bread 




Fir;. 4. — Macrotreniopteria 1 restored. A fossil fern found in the 
Wianamatta Shales around Sydney. 



1 Hull, of the: U S Ceol. Sur. No. 85, Plate viii. 
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of thought in it more than in any other lowly feature 
of all the landscape. For a stone, when it is examined, 
will be found a mountain in miniature.” We can even 
go further and say that by the use of the microscope 
it is possible to discover much concerning the minute 
structure of rocks, and from that structure to learn a 
good deal as to their mode of origin. When Sorby 
first cut thin slices of rock for the microscopes, he was 



Fig. 5. — Hawkosbury Sandstone near Sydney, showing the effects 
of Marine Erosion. 

met with the reproach that it was impossible to look at 
a mountain through a microscope. In the same way 
it is often said that it is hardly possible to learn much 
from hand specimens of rocks. We shall see further 
on what may be learned from the bare examination of 
a piece of sandstone. In referring to the more minute 
structures in rocks, Sorby says: “Some geologists only 
accustomed to examine large masses in the field may, 
perhaps, be disposed to think the objects so minute as 
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to be quite beneath their notice, and that all attempts 
at accurate calculations from such small data are quite 
inadmissible. What other science, however, has pros- 
pered by adopting such a creed? What physiologist 
would think of ignoring all the invaluable discoveries 
that have been made in his science with the microscope 
merely because the objects are minute? . . . With 

such striking examples before us, shall we physical 
geologists maintain that only rough and imperfect 
methods of research are applicable to our own science? 
Against such an opinion I certainly must protest; and 
I argue that there is no necessary connection between 
the size of an object and the value of a fact, and that, 
though the objects I have described are minute, the 
conclusions to be derived from the facts are great.” 1 

The study of a rock indoors can never be alto- 
gether satisfactory. We must, if possible, see the rock 
in the cutting, ravine, or cliff. We must learn its 
relation to surrounding rocks. Not until we have done 
this may we say that we are in possession of sufficient 
facts to gather together the history of that rock, by 
deductions based on these facts. 

The principle underlying all geological study is 
that this earth is subject to change. The crust of the 
earth is now subject to disturbance and dislocation. 
The interior of the earth is probably solid, with no 
doubt lakes of molten matter. Some authorities hold 
for a liquid interior. But the one thing beyond dis- 



1 Geol. Soc , Lond., 1858, p. 497. 



Study ou Rocks* 



29 



pute is tliat the interior of the earth is intensely hot. 
In either case the central mass continues to cool and 
therefore to contract. One result of this is, that the 
crust is thrown into folds, or vast masses of the crust 
may break off and sink below the rest. 

We are accustomed to speak of the ocean as a type 
of instability, and to refer to the eternal hills as 
typical of the unchanging. If there is one conclusion 
more than another that geologists are agreed upon it is 
that the crust of the earth is not stable and unchanging. 
On the contrary, thehills are worn down by rain, winds, 
and frost ; streams and rivers cut for themselves 
channels, the eroded materials are transported as sedi- 
ments to lakes and seas, and there spread out in strata. 
Vast quantities of this eroded material are sometimes 
spread over alluvial plains by flood waters. 

The sea itself is encroaching on the land, in many 
places at an alarming rate. The breakers are sawing 
into the cliffs around the dry land. The overhanging 
rocks are undermined and topple over, in the course of 
time. These, hurled back by the waves against the 
cliff, help in the work of destruction, so that, as some- 
one has remarked, the cliffs of the world supply an 
artillery to destroy themselves. 

Then there are the known movements of the 
earth’s crust, some portions being elevated, and some 
portions being slowly submerged. Many of these earth 
movements are so gradual as to be hardly appreciable 
in a century. On the other hand, sudden and violent 
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catastrophes are far from uncommon, and modify the 
earth’s surface over large areas. Callao is the northern 
limit of a stretch of country, 2,400 miles long, that has 
been considerably elevated since the advent of man. 
Old sea beaches are found here from 60 to 1,000 
feet above the sea level. We have, besides, in every 
quarter of the globe, active volcanoes sending forth 
masses of molten rock, and showers of dust and ashes. 




Fig. 6. — Microscopi© structure of Sandstone. 



Professor Shaler says : “The notion that the ground is 
naturally steadfast is an error, — an error which arises 
from the incapacity of our senses to appreciate any 
but the most palpable, and at the same time most 
exceptional, of its movements. The idea of terra firma 
belongs to the ancient belief that the earth was the 
centre of the universe. It is, indeed, by their mobility 
that the continents survive the increasing assaults of 
the ocean waves, and the continuous down-wearing 
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which the rivers and glaciers bring about.” Professor 
Milne, a great authority on earthquakes, has noticed 
slight sway in gs of the earth which, though occupying 
a short time — from a few seconds to a fow hours — are 
still too slow to produce a shock of any kind. These 
lie calls “ earth pulsations.” They have been observed 
by means of delicate spirit levels, the bubbles of which 
move with very slight changes of level at either end 
of the instrument. At present only a few experiments 
of this kind have been made; but they toll us that the 
surface of the earth (which is apparently so firm and 
immovable) is subject to slight but frequent oscillations. 
Some think that they depend upon changes in the 
weight of the atmosphere. If this is so, the balance 
between the forces at work below the earth’s surface 
and those that operate on its surface must bo very 
easily disturbed. Still we cannot see that this is a 
seriousobjection; on the contrary, there is much reason 
to think that any slight extra weight on the surface 
such as might bo caused by an increase of the pressure 
of the atmosphere, and still more by the accumulation 
of the vast sedimentary deposits on the floor of the 
ocean, may be quite sufficient to cause a movement to 
take place. Moreover, Mr. G. IT. Darwin has shown 
that the earth’s crust daily heaves up and down under 
the attraction of the moon, in the same kind of way 
that the ocean does; so that we must give up all idea 
of the solid earth being fixed and immovable, and must 
look upon it as a flexible body, like a ball of india- 
rubber. 
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Slight movements of rather a different kind have 
been noticed, to which the name of te earth-tremors ” 
has been given. These are very slight jarrings or 
quiverings of the earth, too slight to be observed by 
our unaided senses, but rendered visible by means of 
very delicate pendulums and other contrivances. Now, 
wherever such observations have been made, it has 
been discovered that the earth is constantly quivering 
as if it were a lump of jelly. In Italy, where this 
subject has been very carefully studied, the tremors 
that are continually going on are found to vary con- 
siderably in strength ; for instance, when the weather 
is very disturbed and unsettled, the movements of the 
pendulum are often much greater. Again, before an 
earthquake, the instrument shows that the tremors are 
more frequent and violent. 

Another way of observing these curious little 
movements is by burying microphones in the ground. 
The microphone is a little instrument invented of late 
years, which is capable of enormously magnifying the 
very slightest sounds, such as our ears will not detect. 
By its means one can hear, as someone said, “ the 
tramp of a fly’s foot,” if he will be so obliging and walk 
over it. It has thus been proved in Italy that the 
earth sends forth a confused medley of sounds caused 
by little crackings and snappings in the rocks below 
our feet . 1 

The facts referred to so far will convince most 
people as to the instability of the so-called solid crust. 



1 Hutchinson. “ Story of the nills,” p 193. 
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In the light of Geology the highest mountains are but 
of yesterday, and mountain ranges whose summits 
once pierced the clouds and seemed immovable and 
indestructible, have been worn down by the unceasing 
effects of disintegration and denudation. 

“ The hills are shadows, and they flow 

From form to form, and nothing stands ; 

They melt like mists, the solid lands, 

Like clouds they shape themselves and go.” 




Fig. 7. — Microscopic structure of Diorite. 



Further on we shall see that rocks now far away 
from the sea, and many hundred feet above sea level, 
were actually formed beneath the waters of an ocean. 
The changes now in operation in sea and on the land 
will help us to understand how these rocks have been 
lifted from the quiet depths of the ocean, and after- 
wards carved, into their present outlines of hill and 

dale, by running water and atmospheric agencies. 

B 2 
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The principles of this new cycle of change are very 
clearly summarized as follows by Dr. Molloy . 1 

It may be asked how the various strata of aqueous 
rocks which constitute the chief portion of the earth's 
crust have been lifted up above the level of the sea; 
for, according* to our theory, they were at first deposited 

under water. This is a question that must inevitably 
occur to the mind of every reader, and geologists are 

ready with an answer. They tell us that, from the 




Fig. 8 — Microscopic structure of Basalt, Bald Hills, Bathurst. 

earliest ages, the crust of the earth has been subject to 
disturbance and dislocation. At various times and in 
various places it was upheaved, and what had been 
before the bed of the ocean became dry land; again it 
sunk below its former level, and what had been before 
dry land became the bed of the ocean. Thus, in the 
former case, a new stratum which had been deposited 



1 “ Geology and Revelation,” p. IS- 
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at tlie bottom of the sea, with all its varied remains of 
a bygone age, was converted, for a season, into the 
surface of the earth, and became the theatre of animal 
and vegetable life; while in the latter case, the old 
surface of the earth, with its countless tribes of animals 
and plants — its fauna and flora, as they are called — 
was submerged beneath tho waters, there to receive 
in its turn broken-up fragments of a former world, 
deposited in the form of mud, or sand, or pebbles, or 
minute particles of lime. Nor is this all; it is but 
a singlo link in the chain of geological Chronology. 
W e are asked to believe that, in many parts of tho 
globe, this upward and downward movement has been 
going on alternately for unnumbered ages : so that the 
very same spot which was first the bed of the ocean 
was afterwards dry land; then the bottom of an 
estuary or inland lake; then, perhaps, once more the 
floor of the sea, and then tho dry land again; and, 
furthermore, we are assured that thousands and 
thousands of years may have rolled away while it 
remained in each one of these various conditions. 

But, from what source does that mighty power 
come, which can thus upheave the solid earth, and 
banish the ocean from its bed ? We are told, in reply, 
that this giant power dwells in the interior of the 
earth itself, and is no other than tho subterranean heat 
of which wo have already spoken. This vast internal 
fire acts with unequal force upon different parts of the 
shell or crust of the earth, uplifting it in one place, and 
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in another allowing it to subside. Now it is violent 
and convulsive, bursting asunder the solid rocks, and 
shaking the foundations of the hills ; again, it is gentle 
and harmless, upheaving vast continents with a scarcely 
perceptible undulation, not unlike the long, silent swell 
of the ocean. So it has been from the beginning, and 
so it is found to be even now, in this last age of the 
geological calendar. For, even within historic times, 
vast tracts of land have been permanently upraised 
by the convulsive shock of the earthquake ; and many 
parts of the earth’s crust have been subject to a slow 
wave-like movement, rising here and subsiding there, 
at the rate of perhaps a few feet in a century Some- 
times, too, the fiery liquid itself has burst its barriers, 
and poured its destructive streams of molten rock far 
into the peaceful, smiling valleys. 



